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© Pyrazolo[4,3-b]pyrldlne derivatives, process for their preparation and pharmaceutical compositions 



© A compound of the formula (I) or a salt or solvate thereof: 
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(I) 



in which: 

Rp is hydrogen or alkyl; or together with R, is C« polymethylene; 

R, and R a are both hydrogen; 
or 

R, is hydrogen, Ci-e alkyl; and Ra is CN; CR,R«Y where R, and R« are Independently selected from 
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hydrogen and Cm alkyl and Y is selected from hydrogen. OR, or SR, where R 7 Is hydrogen. C^alkyl or C* 
« allcanoyl. and NR.R, where R, and R. are independently hydrogen. Cm alkyl. ^kenyl or C„ alkanoyl 
or together are C««polymefhylene; or COR. where R. is OH or C,«,alkyl. or COR„ is a pharmaceutical 
acceptable ester or amide, 
or 

R, is hydrogen. C,< alkyl. or phenyl optionally substituted by halogen. CF* Cm alkoxy or Cm alkyl and R. 

is CN. CR.R.Y or COR„ as defined for R, above; 

or 

Ri and R, together form CrC, poiymethylene optionally substituted by C.-C. alkyl: 

R, is hydrogen; or d-io alkyl or Cwocycloalkyl, either optionally substituted by hydroxy. Cm alkoxy, thiol 
Cm aOcyKhlo or NR„R„ wherein R„ and R« are independently hydrogen. Cm alkyl or C» alkanoyl or 
together are C« pojymatnylene; Ca. 10 alkenyl; or phenyl optionally substituted by one or two of halogen, 
CF„ Cm alkoxy, Cm alkyl. hydroxy, nitro. cyano. Cj., 0 acyloxy. NRoR u wherein R tt and R« are 
independently selected from hydrogen. Cm alkyt. or C*, alkanoyl; or COR, wherein R. is hydroxy. Cm 
alkoxy or NR„R„ wherein R» and H a are independently selected from hydrogen or Cm alkyl; 
or 

R, is a mono-or fused bi-cyclic heteroaryl group having up to ten atoms in the aromatic ring(s), not more 
than two of which are selected from nitrogen, oxygen or sulphur, other than those containing basic nitrogen, 
optionally substituted by one or two substituents. selected from halogen, CF» alkoxy. C,* alkyl 
hydroxy, nitro. cyano. C^o acyloxy. NR^ wherein R„ and R. are independently selected from hydrogen 
Cm alkyl C ^alkanoyl or C« alkylsulphonyl; or COR* wherein R» is hydroxy. Cm alkoxy or NR. R„ 
wherein R» and R„ are independently selected from hydrogen or Cm alkyl; 

R, Is hydrogen, or Cm alkyl. phenyl or benzyl, each of which is optionally substituted in the phenyl ring by 
one or two of halogen. CF» C^alkoxy or Cm alkyl and is attached at nitrogen atom I or 2; and 

f^ Is Cm alkyl. halogen, nftro. NR n R n where R« and R„ are independently hydrogen. Cm alkyl or C*. 7 
alkanoyl. nitrile. COOH. CONH^ phenyl or benzyl optionally substituted by one or two of halogen, nftro C ,« ' 
alkoxy, hydroxy, (^alkanoyloxy. NR«R„, C« alkyi, CF* CN; Ihlenyl. furyl or pyrryl optionally N-substituted 
by Cm alkyl, 

with the proviso that R, and R, are not both hydrogen when R, is hydrogen and R, and R x are methyl, is 
useful for treating inflammatory or allergic conditions. 
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NOVEL COMPOUNDS 



The present invention relates to pyrazolopyridines having useful pharmacological activity, to a process 
for their preparation and to their use as antiinflammatories. 

J. Heterocycl. Chem. I971, 8(6), I035-7 discloses compounds of the formula (A): 




« A m /n^ (A) 



T5 



20 



26 



wherein R is NH* OH, NAc, or CI. The compound wherein R Is NAc, is described as having CNS 
antidepressant activity in mice. 

Japanese Published (Kokai) Patent Application No. 52 -077086 discloses compounds of the formula (B): 



(B) 




30 wherein R t is hydrogen, lower alkyl or phenyl, R» is hydrogen or lower aikyl and R, is lower alkyl. These 
compounds are described as having anti-inflammatory and anti-bacterial properties. 

A further group of pyrazolopyridine derivatives has now been discovered that have anti-inflammatory 
(Including anti-rheumatic) and/or anti-allergy activity. 

Accordingly, the present invention provides a compound of the formula (I) or a salt or solvate thereof: 



35 



40 



46 



50 




(I) 



In which 

R« is hydrogen or alkyl: ™ together with R, is C+a polymethylene; 

R, and Ri are both hydrogen, 
or 

R, is hydrogen, alkyl; and R, is CN; CRAY where R, and R. are independently selected from 
hydrogen and Cm alkyl and Y is selected from hydrogen, OR, or SR, where R 7 is hydrogen, C^kyl or Ca. 
4 alkanoyl, and NR*R« where R, and R, are independently hydrogen, alkyl, C^ialkenyl or C** alkanoyl 
or together are C«polymethylene; or COR„ where R w Is OH or Chalky!, or C0R«, is a pharmaceutical^ 
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acceptable ester or amide, 
or 

R* is hydrogen, dm alkyl, or phenyl optionally substituted by halogen, CF* d* alkoxy or d^alkyl; and R, 

is C&t CRAY or COR, 0 as defined for R, above; 

or 

R, and Rx together form d-d polymethyiene optionally substituted by d-d alkyl; 

R, is hydrogen; or Ci. 10 alkyl or Ca. 10 cycloaikyi, either optionally substituted by hydroxy. d-* alkoxy, thiol, 
d* alkyithio or NR t( R a wherein R„ and R« are independently hydrogen. O,* alkyl or 02.7 alkanoyl or 
together are d* polymethyiene; C^o alkenyl; or phenyl optionally substituted by one or two of halogen, 
CF* C.4 alkoxy. C w alkyl, hydroxy, nltro, cyano. C^io acyioxy. NR^R* wherein R fl and R* are 
independently selected from hydrogen, C-eaBcyl, or d* alkanoyl; or COR« wherein R* is hydroxy, dm 
alkoxy or NR^R* wherein R« and R* are independently selected from hydrogen or dm alkyl; 
or 

R, is a mono-or fused W-cyciic heteroaryl group having up to tBn atoms in the aromatic ring(s). not more 
than two of which are selected from nitrogen, oxygen or sulphur, other than those containing basic nitrogen, 
optionally substituted by one or two substituents selected from halogen, CF* d-j alkoxy, alkyl! 
hydroxy, nitro, cyano, 0*™ acyioxy, NR^R* wherein R« and R* are independently selected from hydrogen, 
dm alkyl, d-r alkanoyl or C ^ alkylsuiphonyl; or COR» wherein R» is hydroxy, C im alkoxy or NR* R„ 
wherein R* and R* are Independently selected from hydrogen or dm alkyl; 

R, is hydrogen; or d-» alkyl. phenyl or benzyl, each of which is optionally substituted in the phenyl ring by 
one or two of halogen, CF* d^aikoxy or d-* alkyl and is attached at nitrogen atom I or 2; and 

R* is dm alkyl, halogen, nitro, NR^R* where R, a and R« are independently hydrogen, dm aikyl or C2.7 
alkanoyl, nitrile, COOH, CONH* phenyl or benzyl optionally substituted by one or two of halogen, nitro, dm 
alkoxy, hydroxy, C2.7 aJkanoyioxy, NRwR^ dm alkyl, CF,, CN; thlenyl, furyl or pyrryl optionally N- 
substftuted by dm alkyl, 

with the proviso that R* and R 3 are not both hydrogen when R, is hydrogen and R« and R x are methyl. 

Suitable values for R« include hydrogen, methyl, ethyl, n-and l*>-propyl, preferably hydrogen. 

Suitable values for RJR* include hydrogen, methyl,~aminomethyi optionally N-substituted, and ac- 
etamioomethyl, or together forming d or d polymethyiene. 

Suitable values for R s include hydrogen; methyl, ethyl, n-and js^propyl, n-, Iso-sec-and tert-butyi, n- 
pentyl* (CHa) n CH a wherein n is 4 to 7, or cyclohexyl, optionally substituted by methyl, ethyl and/or hydroxy, 
methoxy, rw iso-propoxy, thiol, methylthio or amino optionally substituted by one or two methyl or acetyl 
groups or by d or d polymethyiene; prop+enyi, prop-2-enyl, l-methyfvinyl, buH-enyl, but-2-enyl, but-3- 
enyl, l-methylenepropyl, knethylprop-l-enyl and Hnethylprop-2-enyl in their E and Z forms where 
stereoisomerism exists; or phenyl optionally substituted by one or two chloro. bramo, methoxy, ethoxy, n- 
and iso-propoxy, methyl, ethyl, n-and iso-propyl, n- f too-, sec-and tert- butyi. hydroxy, nitro, cyano, acetoxy, 
propionyloxy, benzyloxy. NR^Rm 1 wherein R 0 ! and R,, 1 are independently selected from hydrogen, methyl, 
ethyl, n-and iso-propyl, acetyl, and propionyl; COR* 1 wherein R* 1 is hydroxy, methoxy, ethoxy or NR„' R,, 1 
wherein R^ and R* 1 are independently selected from hydrogen, methyl, n-and iso-propyl. More suitable 
values for R, include n-butyl, iso-butyl, n-perrtyl, prop-2-enyl, 2-methyiaIlyl, 2-hydroxyethyl, 3-hydrox- 
ypropyl, 2-dimethylaminoethyl,3-dimethyiaminopropyl, 3-diethylaminopropyl, phenyl and phenyl substituted 
by one of hydroxy, nitro, cyano, carboxy. t-butyl and ethoxycarbonyl in the 3-or 4-position. Favourable 
values for R, include n-butyl. prop-2-enyl and 2-hydroxyethyl, 3-dimethylaminopropyl and 3- 
dlettiylaminopropyl. 

When heteroaryl, suitable values for R, include furyl, thlenyl, pyrryl, bsnzofuranyl. benzothienyl and 
mdolyl optionally substituted by one or two chloro. bromo methoxy, ethoxy, n-and is^propoxy. methyl, 
ethyl, n-and iso-propyl, n-, {go, ^tert-butyi, hydroxy, nitro, cyano, acetaxyT propionyloxy, benzyloxy, 
NRa'R* 1 wherein R c ' and FU 1 are independently selected from hydrogen, methyl, ethyl, n-and iso-propyl, 
acetyl, propionyl; COR* 1 wherein R* 1 is hydroxy, methoxy, ethoxy or NR* 1 R*' wherein R* 1 andR* 1 are 
independently selected from hydrogen, methyl, n-and Iso-propyl. 

Suitable values for R x include chloro, bromoTmethyl, thienyl, phenyl, and phenyl substituted with chloro, 
hydroxy or methoxy. 
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Suitable values far R« when R/H, is COR* and COR, c is a pharmaceutical^ acceptable ester or amide 
include Cm alkaxy, aikenylaxy, phenoxy or benzyloxy where the phenyl/benzyl ring is optionally 
substituted by one or two of halogen, CF* Ci^alkoxy and d^alkyl; or R w is NR^R,, where R» and R a , are 
independently hydrogen, alkyl, C M alkenyi, benzyl or phenyl optionally substituted as described 
5 above. 

It will be appreciated that when R* is hydrogen the compounds of formula (1) exist as tautomers, i.e. the 
R4 hydrogen atom is labile. The compounds wherein Ri is hydrogen are therefore of formulae (lla) and (lib). 



(Ila) (lib) 




The compounds of the formula (I) can form acid addition salts with acids, such as the conventional 
pharmaceutical^ acceptable acids, for example hydrochloric, hydrobromic, phosphoric, acetic, fumaric, 
25 salicylic, citric, lactic, mandelic. tartaric and methanesulphonic. Such compounds form part of the present 
invention, as do solvates, for example hydrates, of the compounds of formula (I) or salts thereof. 
There is a group of compounds within formula (I) of formula (III): 



00 



35 




(III) 



A further group of compounds within formula (I) is of formula (IV): 



45 




(IV) 



Another group of compounds within formula (I) Is of formula (V): 



55 
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m which n is 3 to 5 and R a Is hydrogen or C t -C* alkyl. 

In formula (III), (IV) and (V), R* R„ R» R* R« and R » and suitable and preferred values for these 
variables, are as described tor formula (I). 
1S In a favoured group of compounds within formula (I) 

Ro* H f 

Ri ■ Methyl when R, » H t or 
Ri » H or methyl when R, = H, or 
^ R, and R a together form cyciohexano t 

R, » 4*ydroxyphenyi, allyi, n-butyl, Isobutyl, 2-hydroxyethyl, 3-hydroxypropyl. 3-dimethyl aminopropyl, or 

3-diethyiaminopropyl, 

R4 3 H or 2-Methyl, and 

R x « Methyl, phenyl, or 4-chlorophenyL 

25 

The present Invention also provides a process for the preparation of a compound of formula 0) or a salt 
or solvate thereof, which process comprises the reaction of a compound of formula (VI): 



30 



35 




(VI) 



wherein Q is a leaving group, ft/, fc'. FV and R x ' are R„ R* FU and R x or groups or atoms convertible 
40 thereto, with a compound of formula (VII): 

HNR/rV (VII) 

wherein R,' and R,', are Ro and R, as defined for formula (I) or groups or atoms convertible thereto, 
4S to obtain a compound of formula (la) 



so 



55 




(la) 



and then performing one or more of the following itepsT 
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a) when one or more of IV, R,', R/, R,\ R*', or R„' are not R* Ri, R* Rj, R4 or R* respectively, 
converting said one or more substituants to R* R„ R* R* R* R« or R* to obtain a compound of formula (I) 

b) when Ro', R,', R,', R*', R» and R^' are R* R t , R* R* R« and R* converting one or more of R* R„ 
R* Ri, Ra and R* to another R* Rt, R*. R* R* or R» to obtain a compound of formula (I); 

5 c) forming a salt and/or solvate of the obtained compound of formula (I). 

It will be appreciated that a compound of formula (la), or another compound of formula (I), may be 
converted to a compound of formula (I) by interconversion of suitable substituents. Thus certain compounds 
of formula (0 are useful intermediates in forming other compounds of the present invention. 

Salts or solvates of the compounds of formula(l) are preferably pharmaceutical^ acceptable, but those 
to which are not pharmaceutical^ acceptable may be useful as intermediates in the production of pharmaceu- 
tically acceptable salts or solvates. Accordingly such salts or solvates also form part of this invention. 

Suitable leaving groups Q Include halogens such as chloro and bromo, preferably chloro. 

The reaction may be carried out under conventional conditions for nucleophillc aromatic displacements, 
at elevated temperatures using excess of reagent as solvent or in an inert solvent such as toluene, ethanol, 
75 dimethylformamide, dimethylsulphoxide, dioxan or water. However, when R, is a heterocycle, then R,' is 
advantageously a carboxylated heterocycle R, which decarboxylates in situ during reaction of compounds 
(VI) and (VII). In such a situation it is preferable that the reaction takes place in the presence of acetic acid, 
in addition to any inert solvent that is used 

The reaction preferably takes place in a sealed tube or pressure vessel If the compound of formula 
20 (VII) is of low boiling point 

Conversion of an Ro hydrogen to an Ro Ci* alkyl group may be carried out by conventional amine 
alkylation (with protection of R* if hydrogen) or acylation (e.g. formylation) followed by reduction. 

Conversion of R/flV to R</R t may be carried out by conventional functional group interchanges. Thus 
for example: 

25 (i) a CN group may be provided by the dehydration of an amide group, preferably with phosphorous 

pentoxide. 

(ii) an hydroxymothyl group may be provided by the reduction of an aikoxycarbonyl group, preferably 
with a metal hydride, such as UAIH4. In this case It Is necessary to protect the pyrazole N-H with a suitable 
protecting group, such as 2-methoxy-2-propyl. 
30 (iii)an alkanoyl group may be provided by the reaction of a CN group with an organo-metallic reagent 

such as a Grignard reagent 

(iv) a secondary alcohol group may be provided by the reduction of an alkanoyl group, preferably 
with a metal hydride. 

(v) a tertiary alcohol group may be provided by the reaction of an alkanoyl group with an organo- 
35 metallic reagent such as a Grignard reagent 

(vi) a primary aminomethyl group may be provided by the reduction of a CN group, preferably with a 
metal hydride or using PtO»/HCI-H». 

(vif) an aminomethyl group may be provided by the reduction of the corresponding amide, preferably 
with a metal hydride. 

40 (viii) an alkanoyloxyalkyl group may be provided by the acylation of the corresponding alcohol, 

preferably using the appropriate acid anhydride in trifluoroacetic acid at elevated temperatures. 

(lx) an alkanoyiaminoalkyl group may be provided by the acylation of the corresponding amino alkyl 
group, preferably using the appropriate acid anhydride under mild conditions. 

(x) a methyl group in particular in the 6-position may be provided by the reduction of an 
45 aikoxycarbonyl group, preferably with lithium aluminium hydride. 

(xi) an aminoalkyl group may be provided by converting the hydroxy of the corresponding alcohol to 
a leaving group and reacting with an appropriate amine, preferably a primary or secondary amine. 

(xii) alternatively an aminoalkyl group of the formula CH(Ro)NRoRo may be provided by the reductive 
amination of the corresponding keto group COR* preferably by reaction with the appropriate amine followed 

50 by hydrogenation or by reaction with the amine and sodium cyanoborohydride. 

(xiii) an alkoxyaJkyl group may be provided by the alkylation of the corresponding alcohol, preferably 
by reaction of the sodium -salt of the alcohol with the appropriate alkyl iodide. 

(xiv) an aikylthloalkyl group may be provided by the reaction of the corresponding derivatised 
hydroxyalkyl or haloalkyl group with the appropriate alkylthiol. 

66 An R„ hydroxy, group in R, or R, may be converted to an R IB alkoxy group by conventional esterification 
procedures and an R„ hydroxy group m8y be converted to an NR«R y group by condensation with HNR* R, 
in the presence of a dehydrating agent, such as dicyclohexylcarbodllmlde. 
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A COR»o group when amide can be converted to a COR« ester group by conventional 
hydrolysis/estertfication in ethanoflc HCL One COR, 0 ester group may be converted to another COR» ester 
by conventional transesterffication procedures. It will be appreciated that when R* is an ester group, reaction 
of the compound of formula (VI) with the compound of formula (VII) may also substitute Rio in which case 
subsequent conversion of R» is necessary as described above. 

R. or R, may be methyl, in which case it may be converted to a C6.H group by conventional oxidation 
with an oxidising agent such as potassium permanganate. This conversion is preferably, however, carried 
out on the intermediate of formula (V) or at an earlier stage. 

Conversions of substituents on ft are generally known in the art of aromatic chemistry. Examples of 
such conversions are as follows: 

(a) an hydroxy group may be converted to acyioxy by conventional acylatlon procedures, preferably 
using the acid chloride in pyridine. 

(b) a cyano group may be converted to carboxy by base catalysed hydrolysis; preferably using 
sodium hydroxide in ethanol followed by neutralisation with add. 

(c) an alkoxycarbonyi group may be converted to CONRJH,, by heating with the appropriate amine; 

(d) a nitro group may be converted to an amino group by reduction, preferably by catalytic reduction 
using palladium on charcoal; 

(e) an amino group may be converted to an aikyiamino or acylamino group by conventional amine 
acylation or aDcylation; the acylation is preferably carried out using an acid anhydride and the alkylaflon 
using the alkyl haiide; 

An R4 hydrogen atom may be converted to an R« alkyl group by conventional alkylation 
procedures. 

R x ' may be hydrogen and converted to R x halogen by conventional halogenation procedures. For 
example R/ hydrogen may be converted to R* bromine by reaction with bromine in methanol at 0°C. 
Certain R x groups can be converted to different R x groups by conventional procedures. 

It will be appreciated that these conversions may take place in any desired or necessary order. 
Conversions, In particular those involving amine substitufion, may also substitute an R* hydrogen which 
therefore may need to be protected using an amine protecting group such as 2-methoxy-2-propy! or para- 
methoxybenzyl, subsequently removed by heating in the presence of an add such as trifluoroacetic add. 

Pharmaceutical^ acceptable salts of the compounds of formula (I) may be formed conventionally by 
reaction with the appropriate add. Solvates may be formed by crystallization from the appropriate solvent 

Compounds of the formula (VI) are either known compounds or can be prepared by analogy with 
processes for preparing structurally similar known compounds. 

For example, compounds of the formula (VI) wherein Q is chloro may be prepared by the phosphorus 
oxychlorlde chlorination of a compound of formula (VIII): 



OH 




(VIII) 



It wfll be appreciated that the compounds of formula (VIII) wherein FU is hydrogen exist In the predominant 
tautomeric form of formula (Villa): 
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20 



(Villa) 



Compounds of the formula (VII!) are known compounds or can be prepared by analogy with processes for 
preparing structualry similar compounds-see for example the references cited above for the compounds of 
formulae (A) and (B). 

As an Illustrative procedure, compounds of formula (VIII) in which fy is lower alkyl, phenyl or 
substituted phenyl may be prepared by synthesis of an rVsubstituted 4-nltropyrazole, followed by catalytic 
reduction of the corresponding amine and reaction with a 0-ketoester to form a crotonate. Cycflzation e.g. 
using Dowtherm A, gives the compound of formula (VIII) and further reaction with POCI, the compound of 
formula (VI). 

The following reaction schemes I and II illustrate suitable procedures for compounds in which Ft* = Me 
(I) and p-choropheny! (II). ft will be appreciated that the group FL can be introduced by conventional 
alleviation methods, and groups R„ R z by techniques described above. 



23 
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SCHEME II 




. NaOMe/MeOH 
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In an alternative procedure Illustrated In the following reaction scheme III, an R * substftuent which is 
phenyl, phenyl substituted by electron donating substituent(s) or other electron-rich ring systems e.g. furyl, 
pyrryl or thienyl may be Introduced into the 3-posftfon of a compound of formula (VI) In which Fy, is 
hydrogen. Further substituents R.' f R»\ R*' # may be introduced as indicated above. 



SCHEME III 




Those Intermediates disclosed herein which are novel compounds form an aspect of this Invention, 
together with the disclosed processes for their preparation. 

In a further aspect the invention provides a pharmaceutical composition which comprises a compound 
of formula (I) (as defined above but without the proviso) or a pharmaceutical^ acceptable salt or solvate 
thereof and a pharmaceutical^ acceptable carrier. 
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The compositions may be adapted for administration via the topical, oral, vaginal, rectal or injection 
routes. The compositions of this invention may be prepared by .admixture of the active agent with the carrier 
and optionally diluents, binder, fillers, dislntegrants, flavouring agents, colouring agents, lubricants, preserve* 
tives In conventional manner. These conventional excipients may be employed in conventional manner, for 
6 example as in the preparation of compositions of ketoprofen, indomethacin, naproxen, ecetylsalicyOc acid or 
other antiinflammatory agents. 

The compounds of the invention have topical anti-Inflammatory activity and therefore a compound of 
formula (I) will normally be dispersed in a suitable topically effective vehicle for topical administration to the 
skin or mucosal membranes. 
10 Cream, lotion, gel, gal stick, ointment, topical solution, douche, wash, spray, or aerosol formulations that 
may be used as topical vehicles for compounds of the formula (I) are conventional formulations well known 
in the art, for example, as described in standard text books of pharmaceutics and cosmetics, such as 
Harry's Cosmetlcology published by Leonard Hill Books, Remington's Pharmaceutical Sciences published 
by Mack Publishing Co., and the British and US Pharmacopoeias. A standard emulsifying ointment base or 
76 glycerol or anhydrous polyethylene glycol are simple examples of suitable vehicles. Aqueous solutions or 
dispersions may be used, for example, as vaginal douches or washes for mouth or throat 

Examples of oils suitable for inclusion in a standard emulsifying ointment base include mineral oils, 
vegetable oils, synthetic fatty add esters, fatty alconols, lanolin and its derivatives. 

These compositions will normally include a suitable emulsifier. The composition can range from liquid 
20 through semi-liquid to gel types according to the type of emulsion and quantity of any thickening agent 
which may be present Examples of emulstfiers include pofyhydric alcohol esters such as sorbitan 
monostearate, fatty acid esters such as glyceryl monostearate, and polyester derivatives of fatty acids or 
fatty alcohols. 

The compositions may also contain antioxidants and other conventional ingredients such as preserve- 
rs tives, humectants, perfumes and alcohol. Advantageously, a penetrating agent such as AZONE may also be 
included. 

The compositions for topical treatment may also contain other therapeutic agents such as anti-infective 
and/or anti-viral agents. Suitable anti-infective agents include the topically applicable antibacterial, anti- 
yeast anti-fungal and anti-herpes agents. 

so These compositions may be used In the topical treatment of atopic, allergic and contact dermatitis, 
psoriasis, acne, eczema and other Inflammatory dermatoses and inflammatory conditions of for example 
lesions in eyes, ears, nose, throat vagina and rectum, particularly of the mucosal membranes. Treatment of 
Inflammation of the skin or mucosal membranes may, however, also be carried out utilising an oral 
composition of the invention, as hereinbefore described. 

3$ ft will be appreciated that the amount of compound of the formula (I) used wilt depend on a number of 
factors such as the nature and severity of the disorder being treated, and the specific compound being 
used. A typical formulation will suitably contain O.l to 20%, more suitably 0.5 to 5% of the compound of 
formula (I). 

A composition of this invention is useful in the treatment of rheumatism and arthritis and in the 
40 treatment of pain and other inflammatory conditions and also in the treatment of the prophylaxis of bronchial 
asthma, rhinitis, hay fever and allergic eczema. Suitably the oral compositions of this invention will be in the 
form of a unit dose such as a tablet capsule or reconstrtutable powder in a sachet Such unit doses will 
generally contain from I0 mg to I000 mg and more suitably will contain from about 30 mg to 500 mg for 
example 50 mg to 250 mg of active agent for example about 50, 100, ISO, 200, 250, 300, 350. 400, 450 or 
45 500 mg. These compositions may be administered once or more times a day, for example 2,3 or 4 times 
daily, so that the total daily dose for a 70 kg adult will usually be in the range of 20 to 3000 mg and more 
usually In the range 40 to I000 mg. Alternatively the unft dose may contain from 2-20 mg of active agent 
and may be administered in multiples if desired to give the proceeding daily dose. 

For use in the treatment or prophylaxis of allergic disorders, in any of the preceding formulations, a 
so suitable dosage unit may contain 0.01 to 500 mg of active ingredient more suitably I to 500 mg for use vja 
the oral route, 0.0I to 10 mg via inhalation, which is preferred. The effective dose of compound depends on 
the particular, compound employed, the condition of the patient and the frequency and route of administra- 
tion, but in general is in the range of from 0.00I mg/day to I00 mg/day per kilogram of the patient's body 
weight 

65 No adverse toxicologies! effects have been indicated at any of the aforementioned dosage ranges. 
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Where appropriate, small amounts of other anti-asthmatics and bronchodliators. for example sym- 
pathomimetic amines such as isoprenaline, isoetharine, saibutamoi, phenylephrine and ephedrine; xanthine 
derivatives such as theophylline and aminophylline and corticosteroids such as prednisolone and adrenal 
stimulants such as ACTtt may be included. 

A favoured tent of oral composition of this Invention is a tablet containing the active agent The active 
agent may be in the- form of a recompressed granulate of the active ingredient in intimate mixture with a 
lubricant such as magnesium stearate, a filler such as microcrystalllne cellulose and a cflsfntegrant such as 
sodium starch gly collate. 

A particular composition of the invention for Inflammatory diseases Ts a hard gelatin capsule containing 
the required amount of a compound of the invention in the form of a powder or granulate in intimatB mixture 
with a lubricant such as magnesium stearate, a filler, such as microcrystalllne cellulose, and a disintegrant 
such as sodium starch glycollate. 

Preparations especially suitable for administration to the respiratory tract include, for example, a snuff, 
an aerosol, a solution for a nebulizer, or a microfine powder for insufflation, alone or In combination with an 
inert carrier such as lactose. In such a case the particles of active compound suitably have diameters of 
less than 50 microns, preferably less than 10 microns. 

For parenteral administration, fluid unit dosage forms are prepared utilising a compound of the formula 
(I) or pharmaceuticany acceptable salt thereof and a sterile vehicle. The compound, depending on the 
vehicle and concentration used, can be either suspended or dissolved In the vehicle. In preparing solutions, 
the compound can be dissolved for injection and filter sterilised before filling into a suitable vial or ampoule 
and sealing. Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering agents are 
dissolved In the vehicle. Parenteral suspensions are prepared in substantially the same manner, except that 
the compound is suspended in the vehicle Instead of being dissolved and sterilised by exposure to ethylene 
oxide before suspension in a sterile vehicle. Advantageously, a surfactant or wetting agent is included in the 
composition to facilitate uniform distribution of the compound. 

The invention further provides a method of treatment or prophylaxis of inflammatory and/or allergic 
conditions In mammals including man which comprises the administration of a compound of formula (I) (as 
defined above but without the proviso) or a pharmaceutical^ acceptable salt or solvate thereof to the 
sufferer. 

The Invention also provides a compound of formula (I) (as defined above but without the proviso) or a 
pharmaceutical^/ acceptable salt or solvate thereof as an active therapeutic substance for use in treating 
disorders in mammals, and in particular inflammatory and/or allergic conditions. 

Mammals which may be thus treated include humans and domestic or farm animals such as dogs, cats, 
cattle, sheep or horses* 

Most suitably the medicament win be administered orally as I, 3 or 4 doses per day at the dose level 
previously indicated. 

The following Examples illustrate the invention. 



Example ! 
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3»Bromo»7^2^ydrQxvethylamlno)-5^ethylHHi3yr^lo[4>blpyridine (El) 



10 



5 



Me 




15 



Bromine (4.03ml of a solution of 0.2ml bromine In water (5ml) and methanol (5mf), equivalent to 0.25g 
of bromine) was added dropwise with stirring over a period of *h to an ice-cooled solution of 7-{2- 
hydroxyethylaminohS-methyH^pyrazolot^blpyridine 1 (300mg, 0.00166 mole). The resulting pale yellow 
emulsion was stirred for a further %h at Ice-bath temperature and then left to stand at room temperature 
20 overnight The small amount of solid formed was filtered off and the filtrate brought to pH 8 with aqueous 
ammonia. The resulting white solid was collected, washed with water and dried (222mg). Purification by 
chromatography on alumina with initially ethyl acetate and then with a rising percentage of methanol as 
eluant gave a white solid, m.p. 210-214° (Found: C, 39.92;. H. 4.18; N, 20.53. C.H„BrN40 requires C, 39.86; H. 
4.08; N, 20.66%). 
25 B (CDCVDMSOd.) 
2.66, (3H f s) 

3.60-4.10 (4H, overlapping m) 
5.80 (IH, brs) 
7.99 (IH, s) 
^ Found M* 270.0114 

CfHnBrNjO requires 270.0116 



Description I 

K2,4»Dinitrophenyl)-3-methyl-4-nltropyrazole (PI) 



3-Methylpyrazole (8-2g, O.lmole) was protected by treatment with h-fiuoro-2,4-dinitrobenzene (I8.6g, 0.1 
mole) and triethylamine (I3.l3g, 0.1 mole) which gave the required dinitrophenyl derivative 2 (90%). 



46 



40 




50 



55 



'. Patent Application of Beecham Group pic; EP I52-9I0-A (£84) 



s . J.G. Buchanan et at, J. CDem. Soc., Parkin 1, 1980, 2567. 
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A mixture of copper (II) nitrate trihydrate (20.0g, 0.082 mole) and acetic anhydride (!50ml) was stirred 
for IJh at room temperature. The H2,4-dlnftrophenyl)-3-methyl pyrazoie (24g ( 0J mole) was then added and 
the mixture stirred at room temperature for 48h. A further portion of copper (II) nitratB trihydrate (8.0g) was 
added and the reaction mixture stirred for a further 5h. 

6 Water (200ml) was added and the reaction mixture stirred overnight The reaction mixture was adjusted 
to pH 9-I0 with I0% sodium carbonate. The solution was extracted with ethyl acetate (4 1 250ml). dried 
(MgSO.), filtered and evaporated to dryness to give K2,4-dinitrophenyi)-3-methyh4-nitro pyrazoie as a 
yellow solid (I6.0g, 55%). 
B (CDCy 

m 2.60 (3H, s) 

7.78 (H d, J = 8Hz) 

&45-8.60 (2H, m, containing overlapping s) 
&75 (IH, d, J « 2Hz) 

is 

Description 2 

3-Methyl-4-nitropyrazole (D2) 

20 

H 



2S 




K2,44)initroprwnylh3-methyl^nitropyrazole (I6.0g. 0.055 mole) was dissolved in methanol (250ml). 
30 Sodium methoxlde (ILOg, 0.22 mole) was added dropwise as a suspension in methanol. The colour of the 
reaction mixture changed from yellow to a dark red. The reaction mixture was then stirred at room 
temperature for 3h. The methanol was removed in vacuo to give a dark red oil, which was neutralized by 
pouring onto ica/HCL The resulting brown precipitate of dinttroanisoie was filtered off and discarded. The 
aqeuous filtrate was neutralized with 10% sodium carbonate solution and extracted with ethyl acetate (3 x 
as 200ml). dried and evaporated to dryness to give a yellow solid. Crystallisation from ether/methanoi gave 
pale yellow needles of 3-methy W-nitropyrazole (6.0g, 86%). 
S (CDCI3) 
2.60 (3H, s) 
4.30 (IH, brs) 
40 8.05 (IH, s) 



Description s 

4S 



SO 
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Ethyl 3-(3HrnethylpyrazoM-ylamino) crotonate (D3) 



55 




10 

3-MethyM-nitropyra20le (8.0g), 10% palladium-charcoal (0.6g) and ethanol were shaken with hydrogen 
until theoretical uptake of hydrogen was complete. The catalyst was filtered off and ethyl acetoacetate (7.8g, 
0.08 mole) added to the ethanol fiKerate. The ethanol was removed in vacuo and the oily residue heated 
is under nitrogen on a steam bath for 30 minutes* The yellow oil was~purtfied by column chromatography 
(silica gel eluted with ether/ethyl acetate) to yield the crotonate (7.0g, 71%) as a pale yellow oil. 
6 (CDCI,) 

122 (3H, t J ■ 7Hz) 
1.80 (3H, s) 
20 2.20 (3H, s) 

4.10 (IH, brs, exchanges with D*0) 

4.11 (2H, q,J = 7Hz) 
4.72 (IH, s) 

7.30 (IH, s) 
25 9.55 (IH, s, exchanges with D t O) 

Description 4 

oo 4J>Dihydrch7K3xo-3.5<nmethvMH^yra2olo[4,3^lpyridlne (D^ 




Ethyl 3-(3Hfnethyipyrazoie-4-yiamino)crotonate (7.0g) was dissolved in Dowtherm A (30ml) and added 
dropwise under nitrogen to boiling Dowtherm A (120ml). The mixture was heated under reflux for 45 minutes 
and then allowed to cool. Petroleum ether (80-80°C) (500ml) was added to the cooled Dowtherm solution 
and the required pyrazolopyridone precipitated out The title compound (4.0g, 74%) was filtered off and 
washed thoroughly with hot petroleum ether (60-80 Q C). m.p. >346°C (lit 346°C) J . 



Description 5 



. Enrico Ajeilo, J. Het Cham., 1971, 8, 1035 
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7-ChlQro^.S-dlfnethYMH-pyra2olo[4 t 3*b1 pyridine (PS) 

The pyrazolopyridone (D4) (4.0g) In phosphoryl chloride (40ml) was heated at 80-90 g C for Ih. The 
reaction mixture was cooled and the phosphoryl chloride removed under reduced pressure. The residue 
5 was poured onto Ice and -adjusted to pH 8-9 with 10% sodium carbcnate.solution. The mixture was extracted 
wfth hot ethyl acetate (3 x 150ml), the combined organic layers dried, filtered and evaporated to dryness to 
give a beige solid. Crystallisation from ether/pentane gave 7^loro-3,5<Iime%WI+^yra20lor4,3-blpyridine 
(3.4g, 70%) as a pale beige solid, m.p. I76-178°C (lit 178°C) a . 
* (CDCW 
to 2.60 (3H,s) 
2.65 (3H, s) 
7J3 (IH. s) 



is Example 2 

7-(2-Hydroxyethvlamino)^.5HjimethvHH-pyra20lor4,3-b1 pyridine (E2) 



20 



26 



30 



H 




A mixture of ethanolamine (l.0g, 0.016 mole) and 7-chloro-3,5KJImethyWH-pyrazolot4,3-b]pyridine (lOg) 
in dry xylene (20ml) was heated under reflux for 48h. After cooling, the brown oil in the reaction vessel 
solidified. The solvent was then decanted off and the solid washed several times with xylene. The brown 
soDd was dissolved in aqueous methanol and the pH adjusted to pH8-9 with 10% sodium carbonate solution 
The resulting solid was filtered off, dried and recrystalfised from chioreform/methanol to give the title 
compound as a white solid (0.750g, 71%), m.p. 225-230°C. 
(Found: C, 5829; H. 6.89; N. 27.06. CJiMQ requires C. 58.18; H, 6.84; N, 27.17%). 

a (CDcy ' 

2.42 (3H, s) 
2.48 <3H f s) 
3J5-3.45 (2H, m) 
3.61-3.90 (2H, m) 
6.08 (IH. s) 



Description 6 



so 



55 



3 Enrico AJeflo, J. Het Chem. ©71, 8, 1035 
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7-Chloro-5-methYl-3-nitr<HH-py^ (D6) 



CI 




A mixture of concentrated sulphuric acid (8m I) In concentrated nitric acid (8ml) was added dropwise 
with cooling (ice-bath) to a solution of T-chloro-S-methyl-IH-pyrazoloKa-bfcyridine in cone* sulphuric add 
(8ml). 

On completing the addition the mixture was stirred in an oil bath at 110-120° for 3h. The mixture was 
poured onto ice and neutralized with .880 ammonia* The resulting off-whits solid was collected, washed with 
water repeatedly to remove inorganic salts and dried in vacuo . The bulk of the material had m.p. 255*260°. 
A small sample crystallised from water as pale yellow needles, m.p. 270-274° (dec). 
5 (DMSO-d.) 

2.57 (3H, s) 

7.02 (IH, brs) 

7J5 (IH, s) 



Description 7 

3^Amino*7H^loro-5-methyl-IH-pyrazolo[4 t 3-blpyridine (07) 




7-Chloro-5-methyl-3-nitro^ (D6) (0.5g, 0.0024 mole) was heated at reflux in 

water (25ml) with electrolytic Iron powder <0.7g), ferrous sulphate (O.I2g) and ammonium sulphate (0.058g) 
for Ih, Ethanol (13ml) was then added and heating continued for a further Ih. The mixture was then filtered 
while still hot into 5N sulphuric add (lOmt) to give a yellow solution, which was left to stand at room 
temperature overnight 

The solution was then diluted with water (25ml) and brought to pH9 with 10% sodium hydroxide. The 
resulting pale yellow precipitate was collected, washed with water and dried. The solid was then taken up In 
methanol, flocculent material filtered off and the filtrate evaporated to dryness to afford the title compound 
as a pale yellow solid (318mg, 74%). A small sample was recrystallised from ethyl acetate/methanol/pentane 
to give pale yellow crystals, m.p. 196.5-197.5 (Found: C, 44.20; H t 4.09; N, 29.71. C,H7N«CI.*H»0 requires C, 
43.88; H, 421; N t 2924%). 
Found M+ 182.0350 CH^CI requires 182.0359 
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*(CD,OD) 
£60(3H,s) 
720 (IH. s) 



5 



Description 8 



7^Ioro^azo^6thvK>vra2olor4,3-b]pyridlne (D8) 



10 



15 



Me 




20 



N 



A solut ion of 3^ino-7^oro-5^0thyWH^yrazoIot4,3^ (D7) (0.5g) in water (I3.5ml) and 

concentrated sulphuric acid (2ml) was treated at 0° with a solution of sodium nitrite (0.406g) in water (2ml) 

25 added dropwise with stirring. On completion of the addition the mixture was stirred at 0° for 20 min before 
bringing to pH 8 with saturated sodium carbonate. The resulting solid was collected and dried (O.I8g). The 
filtrate was extracted with chloroform (3 * 50ml), the combined extracts dried with magnesium sulphate, 
filtered and evaporated to dryness to give a yellow solid which was combined with the solid originally 
collected. m.p. nW24" (combined yield 0.5g). This crude material was recrystalilsed from cydohexane to 

30 give the title compound as yellow needles (.358g, 68%). m.p. 123.5-125° (decomposition). (Found: C. 43.51; 
H, 1.88; N, 35.79; CI, 18.68. OH*CIN 5 requires C. 43.43; H. 2.08; N, 36.17; CI, 18.31%). 
Found M* 193.0154, &H*CIN B requires 193.0155. 
t(CDCb) 
2.60 (3H, s) 

35 7.13 (IH, s) 



Description 9 

40 7^on>^ethvi^henvHH^vr^ fD9> 



A solution of the diazo compound (D8) (2,45g) in sodium dried benzene (IL) with 4-toluenesulphonic 
add (2.85g) was heated at reflux for 7h and left to stand at room temperature overnight The solvent was 
removed under reduced pressure and the dark red residue chromotographed on basic alumina eluting with 
initially ethyl acetate and then with a rising percentage of methanol. The fractions containing product were 
combined, evaporated to dryness and recrystallised from methanol/ethyl acetate (5:1) to give the title 
compound as an off-white crystalline solid (l.74g, 56%) m.p. 194.5-I97.5 0 



so 



4S 
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(Fbuntfc a SSJS3; H; ITS; N, I7.44f d, 14.48. 
CJHJNja requires C 6*03", H; 4,14; N, 17.24; Cl, 14.55%). 
Found M* 24310546 
C a HJW requires Z41QSSL 
5 S(CDCI,) 

2.73 (3H, s) 

7.28 (IH, s) 

7.30-7.70 (3H, m) 

840-8.65 (2Km) 



Example 3 



H ^v^ OH 



20 




Ph 



A solution of 7<ftloro-5-methyl-3-phenyWH^^ (D9) (0.639g) In xylene (15ml) with 

ethanolamlne {IJnrrl) was heated at reflux for 3 days under nitrogen. The solvent was then removed under 
reduced pressure and the residue dissolved In water with the minimum amount of methanol with warming. 
This solution was brought to pH9 by addition of 10% sodium hydroxide and then further diluted with water. 
The resulting emulsion was left to stand overnight to give the title compound as a pale yellow crystalline 
solid which was collected, washed with water and dried under vacuum to afford the title compound (.686g, 
95%), m.p. softening and partial melting at 135° with resolidification and melting at I86-IB8 0 . 
(Fdund: C, 64.58; H. 6.42; N, 20.06. C o H ls N«0.*H,0 requires C, 64.96; H, 6.18; N, 20.20%). 
35 Found M+ 268.1310 

C„H«NfO requires 268.1324. 
5(DMSOd,/CDCy 
2.56 (3H, s) 

3.00-4.00 (4H, mullets) 
40 4.75 (IH, bit) 

6.25 (IH, s) 

6.45 (IH, brt) 

7.20-7.70 (3H. m) 

8.35-8.70 (2H. m) 
46 12*55 (IH, brs) 



Example 4 
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7-Allyfamino-3,5-dimethyHH-py^ (E4) 




75 "n» above compound was prepared from ailylamine and 7^loi^ f 5-dlmethyMH-pyrazoIo[4,3-bh 
pyridine in an analogous manner to the preparation of Example 2 giving a paJe yellow solid? m.p. 196-198° 
5(CDCW 
2.48 (3H, s) 
ZJS\ (3H, s) 
3.70-3.80 (2H. m) 
20 4.90-5.25 (2H t m) 
5.50-6.00 (IH, m) 
6.25 (IH. s) 



Example 5 

7-Allylamfno«5^eftyl-3^herwH^ 



35 




Ph 



A mixture of 7-chlorch5^^yl-3-pheriyM^ (D9) (ig), xylene (80ml) and ai- 

lylamine (20ml) was placed in a Pair pressure vessel and heated at 142° rising to 162° for 2 days during 
which time the Internal pressure rose to 75 psl. The vessel was then allowed to cool, the pressure released 
and the contents evaporated to dryness. The residue was chromotographed on basic alumina eluting with 
45 ether and then a rising percentage of methanol (to 25%). Approximately 90% of the starting material was 
recoverd. The fractions containing the required product were combined, evaporated to dryness and 
recrystallised from ether/pentane with charcoal decolourisation to give the title compound as an off-white 
crystalline solid, m.p. 92-105° followed by resoiidificafion and melting I7W77°. 
Found M+ 284.1396 
so C«H«N. requires 284.1375. 
5(CDCU 
2.60 (3H.s) 
3.70 (2H, d) 
5.00-5.25 (2H, m) 
55 5.50 (IH, brs) * 
5.62-633 (IH, m) 
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6.6 (IH, s) 
7.20-7.45 (3H, m) 
&23-S.37 (2H, m) 

5 

Description IP 

3-(4*Chlorophenyi>-pyra20l9 hydrochloride (DIO) 



T5 




.HC1 



A mixture of 4-chloroacetophenone (70g) and ethyl formate (34.6g) was added dropwise to a well stirred 
mixture of sodium methoxide (27.0g) in absolute ether (600ml) keeping the temperature between 0-10° 
20 (cooling in ice). The mixture was stirred for 3h at this temperature and then left at room temperature 
overnight 

The product was filtered, washed with ether, and then heated under reflux wfth hydrazine hydrate (46g) 
In ethanol (200ml) for 30 mln. The product was evaporated to dryness In vacuo , and the residue dissolved 
in excess 5M-hydrochloric acid and extracted with ether. The aqueous layer was basified wfth 10% sodium 
25 carbonate solution and extracted with chloroform (3 X ). The chloroform layer was washed with water, dried 
(NasSO<), and treated wfth an excess of ethereal hydrogen chloride. Evaporation to dryness In vacuo 
followed by trituation wfth ether afforded the title compound (60g), m.p. I67-I69°C. 



30 Description II 

3-(4-ChlorophenylH jor 2H2,4-dinftrophenytoyrazole (Oil) 



35 



40 




A mixture of 3-(4-chlorophenyl)-pyra20ie (DIO) (9.6g), 2,4-dinftrofluorobenzene (lOg) and triethylamine 
48 (5.5g) In toluene (50ml) was heated under nitrogen under reflux for I8h. The reaction mixture was cooled, 
and shaken with an excess of 10% sodium carbonate solution. The resulting precipitate was collected and 
washed wfth water (3*)» ether (3*) and finally pentane, to afford the title compound (I6g), m.p. I80-I82°C. 



» Description 12 



55 
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3-(4-ChlorophenylH (or ■2H2.4^inHropheny{H-nHrD-pvra2o[e (DI2) 




0 2 N 



Copper I! nitrate trihydrate (I0.5g) was added to acetic anhydride (100ml) and allowed to stir at room 
temperature for Ih. 3-(4-Chldrophenyf)-l (or -2H2,4<linltrophenyi)-pyrazole (DII) (I5g) was added and the 
mixture was stirred at room temperature for 4 days. The mixture was treated with an excess of aqueous 
sodium carbonate and then extracted with chloroform (4 1 200ml). The chloroform extract was washed whh 
20 water, dried (Na£0«). evaporated to small volume and chromatographed on sIDca gel 60 (250g) using 
chloroform-pentane (2:1) as the eluant to afford the tftle compound (IJg), m.p. I4<H42 0 C (ex CHCIi-EWD) 
(Found: C, 46.06; H, 1.82; N, 17.91. C«H i N,0,CI requires C, 46.23; H, 2.06; N. 17.97%). 
& (drDMSO/CDCW 
7.45 (2H, d, J = 9Hz) 
25 7.65 (2H, d f J « 9Hz) 
8.30(IH,d T J = 10Hz) 
8.75 (2H t m) 
9.65 (IH, s) 



30 



Description 13 

3K4-ChlorophenylH-nttropyra20le (D13) 



3$ 




46 A suspension of 3K4-chlorophenylH (or -2K2,4^nttrophenyl)-4*^ (DI2) (L03g) In methanol 

(35ml) was treated with sodium methoxide (0.153g) and the mixture was stirred for 30 min at room 
temperature when sit the solid had dissolved* The reaction mixture was evaporated to dryness in vacuo, 
basified with sodium carbonate solution and extracted with ethyl acetate (3 1 ). The organic layer was 
washed with water, dried (NaaSO) and chromatographed on silica gel 60 (200g). Bution first with 

so chloroform, and then chloroform-ether (1:1) afforded the title compound (0.6g) m.p. I72-I74 ,> C (ex EtOAc- 
perrtane). 

(Found: C t 47.92; H, 2*48; N, 18.77. GHNACI requires C t 48.34; H. 2.70; N, 18.79%) 
* (cU-DMSO/CDCU 

7.50 (2H, d, J * 10Hz) 7.70 (2H, d, J » 10Hz) 8.65 (IH, s) 

Description 14 
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Bhyi 3^4<hiorophenvl)»pyra2ol(H^yiamlnolcrotonate (DI4) 



70 



Me 




CI 



A solution of 3-(4-chlorophenyl)-4-n'rtropyTazole (DI3) (0.5g) in ethanol (I30m0 was hydrogenated over 
Raney-nickei (ca. 0.5g) until uptake of hydrogen ceased (lBh). The mixture was filtered and the filtrate was 
evaporated to dryness In vacuo and then heated with ethyl acetoacetate (0.34g) In ethanol (20ml) under 
20 reflux for 5h. The reaction mixture was chromatographed on silica gel 60 (I50g) eluting first with chloroform 
pentane (l:l) and later with chloroform to afford the title compound (0.4g) m.p. I45-I46°C (ex. ether-pentane). 
(Found: C. 58.32; H, 5.48; N, 13.52. C„H,rNACI requires C f 58.72; H. 5.58; N, 13.69%) 
6 (drDMSO) 

1.40 <3H, t, J = 7Hz) 
25 1.75 (3H, s) 

4.10 (2H, q, J « 7Hz) 
4.70 (IH, s) 

7.50 (2H, d f J a 9Hz) 
7.70 (2H, d,J B 9Hz) 
30 9.80 (IH, s) 
13.20 (IH, brs) 

Description 15 

35 

4,7»Dlhydro-7^xch5^ethyl-3-(4^ 



Ethyl 3-[3-(4-chlorophenyl)-pyrazol^l-ylamlno]crotonate (DI4) (0,6g) was added to refluxlng Dowtherm A 
(20ml) under nitrogen and heated for 20 min. The cooled solution was diluted with petroleum ether (40-60°; 
5$ 100ml) and the resulting solid was collected and washed well with petroleum ether to afford the title 
compound (0.39g) m.p. 324»327°C. 

(Found: C, 60.06; H. 3.74; N, 16.14% C*H, 8 N,OCI requires C, 60.13; H, 3.88; N, 16.18%) 



O 



45 



40 




5 (d«-DMSO) 
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10 



15 



25 



2.45 (3H. s) 

6.00 OH, brs) 

7.55(2H.d,J -9Hz> 

7.95 (2H, d, J = 9Hz) 

11.40 (IH, brs)' 

B^5(IH,hr5^ 
Found M* 261.0465 
CoHJ^OCI requires 261.0484 



Description 16 

7-Chlc>ro-5^ethvl^4^hlorophenylHH^vra2oW^ (DI6) 




30 



A mixture of 4.7-dihydro-7^(>^ethyl-3K4^ mis) { o.8g) in 

phosphoryl chloride (20ml) was heated under reflux under nitrogen for 20 mins and then evaporated to 
dryness in vacuo. The residue was baslfled with 10% sodium carbonate solution and extracted with ethyl 
acetate (3 * 200ml). The organic fraction was washed with water, dried (Na.SO.). and evaporated to 
dryness in vacuo, and recrystalOsed from ethyl acetate to afford the title compound (0.4g), m.p. 243-245°C 



6 



50 
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3^4^orophenyl)-7^2^ (E6) 



H y OE 
N 




A mixture of ethanolamine (5ml) and 7^h!oro-5-methyk3^4-chlorophenylHH-pyrazolo[4 t 3-b]pyridine 
3> (DI8) (O.69) were heated under reflux in xylene (JOml) under nitrogen for 48h. The mixture was evaporated to 
dryness in vacuo and dissolved in a mixture of water (40ml) and methanol (60ml). The pH of the solution 
was adjusted to ca 12 with 10% sodium hydroxide solution and then the solution was evaporated to one third 
volume in vacuo. The resulting precipitate (0.6g) was collected, washed with water, and recrystaiiised from 
ethyl acetate-methanol (trace) to afford the title compound (0.42g), m.p. 222-224 °C. 



Example 7 

7^sobutylaminch5^ethvl-3«phenyHH*pyrazolof4 < 3*b] pyridine (E7) 



(E7) 



The title compound was prepared using Isobutylamine by the method of (E5) as a white solid, m.p, I87- 
190° (Found: C, 72£8; H, 7.19; N, 20.40. Q % M»U* requires C, 72.83; H, 7.19; N, 19.98%) 
Found M+ 280.1694 
C„H»N4 requires 280.1688 
" $ (DMSO-d,/lW>) 

0.97 (d, 6H. J=7Hz) 
1.60-2.30 (m, IH) 
2.47 (s f 3H) 
3,07 (d, 2H. J=7Hz) 
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6.30 (s, (H) 
720-7.65 (m, 3H) 
a30-aS(m.2H) 



. Description rr 

7-Chloro-5-mgthy Wmethoxyph9nvlHH-pyra20lof4 t 34)1 pyridine (DI7) 



20 




(D17) 



The title compounds (3-fsomers) were prepared by the method of (D9) by employing anlsole as reaction 
25 solvent instead of benzene. 

The crude reaction product was purified by chromatography on silica gei with initially 3:1 pentane: ether 
nslng to W pentane: ether as eluant A mixture of meta and para isomers in the ratio 1:2 was obtained from 
the early fractions and pure ortho-methoxy isomer from the later tractions. 

7<;hIoro^emyl-3-[2'-meth^ was obtained as a pinkish solid 

2.72 (s, 3H) 

407 (s, 3H) 

7.00-7.50 (m, 3H) 

725 (s, IH) 
35 9.12 (d.IH) 

1225 (bra, IH) 
Found M* 275.0643 
CuHnNjOCT requires 275.0639 

7-Chloro-5-methyl-3-[3' and 4'-metii0)cyphenyl>l^yrazolof4 t 3-b]pyridines were obtained as a white solid, 
40 m.p. 184-190° after recrystallisation from chlorofbrm/pentane. (Found: C, 61,43; H, 4.44: N, 1526 CaH Jslqc! 
requires C. 61.43; H, 4.42; N, 15.35%) 
B (CDCIi) isomers (p:m ■ 2U) are quoted separately 
para-isomer. 

2.72 (s, 3H) 
45 3.88 (s, 3H) 

7.0f>7.08 (m, 2H) 

723 (s, IH) * 
8.40*850 (m, 2H) 
1028 (br.s, IH) 
so meta isomer 

2.73 (s t 3H) 
3.92 (s v 3H) 
6.92-6.99 (m, IH) 
725 (m, IH) 
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7.37-7.47 (mJH> 
8.I0-8J8 (m f 2H) 
KU8(br^IHJ? 



Bcample 8 

7K24tydroxyethylamino)-5^^ (E8) 



(E8) 

OMe 



25 The title compound was prepared from ethanolamine and 7-chloro-5-methyl-3-(methoxyphenylHH- 
pyrazolot4,3-bI pyridine (DI3) in an analogous manner to the preparation of Example 2 giving a pale yellow 
solid, m.p. I93H94°C. Ratio of meta and para isomer 12 
Found M+ 29&W36. 
C«H«ltQ, requires 298.I430. 
30 & (CDsOD) p-isomen 
2.55 (s, 3H) 
3.47-3.55 (m, 2H) 
3.83 (s, 3H) 
3,81-3.89 (m. 2H) 
35 6.40 (S, IH) 

7.01-709 (m f 2H) 

8.01- 8.09 (m t 2H) 

5 (CD a OD) m-isomen 
40 ZS5 (s f 3H) 

3.47-3.55 (m, 2H) 
3.83 (s f 3H) 
3.81-3*89 (m, 2H) 

6.02- 6.06 <m, IH) 
45 7.38-7.41 (m, IH) 

7.02-7.08 (m, 2H) 



Description 18 
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7<?hloro>2 t 3 t 5-trimethvlH)vrazolo[4 t 3-b1pyridine (D18) 



TO 



Me 




N — Me 



(D18) 



7^loro-3^imethyHH-py^ (900mg) and dimethyiformamlde dimethyl acetal 

(L06ml) in dry toluene (IQrnl) wore heated at reflux for 4 hours. The solvent was removed under reduced 
rff pressure and the brown oily residue chromatogrephed on silica gel eluting with 50:50 ether/pentane to give 
the title compound (ISQmg, 15%). 

*<CDcy 

2.58 (s. 3H) 
2.60 (s, 3H) 
m 4.07 (s, 3H) 
7.01 (S, IH) 

This preparation also gave the corresponding l-methyl compound (50%). 

m Example 9 

7^2-Hydroxyethylamino)-2^tr^ 



The title compound was prepared from ethanoiamine and 7-chloro-2 f 3,5-trimethylpyrazolo[4 l 3-b]pyridine 
in an analogous manner to the preparation of Example 2 giving a white crystalline solid, m.p. 186-189 °C after 
recrystallisation from ether/methanol. 
45 Found W 220J32B 

C„H«N,0 requires 220J324 
5 (CDaOD) 
2.45 (s, 3H) 
£58 (s, 3H) 
SO 3.50 ft 2H, J =7Hz) 
3.80 ft 2H, J*7Hz) 
4.05 ($ f 3H) 
6.18 (s, IH) 

55 

Example 10 



30 




Me 



(E9) 



40 
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7-Amlno-3-butyrylamino-5-m9thyl-IH-pyra20lor4 t 3*b] pyridine hydrochloride (BO) 



TO 



50 




(E10) 



3-Amino»7^hloro-5^ethyHH-pyra2olo[4 t 34)]pyridine (D7) (3.8g, 0.0208mole) in dry dioxan (20ml) and 
dry pyridine (20ml) was cooled and butyryj chloride (4.54g, ZA equiv.) in dioxan (I5ml) added dropwise with 
stirring. On completing the addition the mixture was allowed to warm to room temperature and stirred 
overnight Methanol (50ml) was then added and the mixture stirred for 2h. Solvents were removed under 
20 reduced pressure and a portion of the resulting dark brown oil was stirred in isobutylamlne (50ml) for 2h. 
The excess isobutylamlne was then evaporated under reduced pressure and the residue triturated with 
methanol/ethyl acetate. The resulting solid was collected, washed and dried (0.838g). Further product 
(l.348g) was obtained by chromatography of the trituration filtrate (basic alumina with ethylacetate rising to 
50% methanol/ethyl acetate as eluant) and crystallisation from methanol. The title compound was obtained 
25 as a salmon pink solid, m.p. 294-8° (decomposition). 

(Found; C, 48.58; H. 621; N, 25.93; CI, 12.76. C„H ti N s OCI requires C, 48.98; H. 5,98; N, 25.96; CI. 13.14%). 
Found M* 233.1275 
CHtJMfOCI requires 233.1277. 
a (DMSOdi) 
30 0.93 (t 3H, J«7Hz) 
1.35-1.90 (m, 2H) 
2.30 (t,2H, J=7Hz) 
ZSS (s, 3H) 
6.49 (s, IH) 
35 8.73 (br-s, 2H) 
10.80 (br.s, IH) 
I2£0 (br.s, IH) 
14.00 (br.s. IH) 

40 

Example II 



55 
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7-Amino-3^utyrytamino-5^^ pyridine (Bl) 



ra 




(Eli) 



7-Amino^utyrylamirK>-5^^ hydrochloride (EI0) (BOOmg) was dissolved 

in aqueous methanol and the pH adjusted to pH 8-9 with 10% sodium carbonate solution. The resulting solid 
was filtered off, dried and recrystallised from chioroform/methanol to give the title compound as a white 
solid (80mg f 12%) m.p. I7(M71°C 
23 Found M+ 283.1280 

C n HtsN«0 requires 233.1277 
5 (CD 3 0D) 

1.02 (t3H. J=7Hz) 
L70W.88 (m, 2H) 
2g 2.48 (t2H. J*7Hz) 
2£2<s,3H) 
6.46 (e, IH) 

30 Description 19 

7^1oro-5-methvl-3-(2-and 3-thieny(HH-Dvrazolof4.3-bl pyridine (DI9) 



35 



40 



(D19) 

45 

A solution of 7^loro.3KJiazo*methyIpyrazolo[4>b] pyridine (420mg) in thlophene (50ml) containing 
44oluene sulphonic acid (948mg) was heated at 80°C for I hour and left to stand at room temperature 
overnight The solvent was removed in vacuo and the residual dark brown on chromatographed on basic 
alumina with ether as eluant to give a beige solid which was recrystallised from ether/perttane to give the 
w titie compound as a cream coloured solid (250mg, 58%), m.p. I85-I89°C. 
Found M+ 249.0127 
C„H S N,CIS requires 249.0128 • 
B (COO,) 2-isomer 
2.75 (s, 3H) 
55 7J8(dd,IH, J*3.7,5.0Hz) 
7.25 (s, IH) 

7.38 (dd. IH, J = 1.3, 5.0 Hz) 
8.29 (dd. IH, J =1.3, 3.7 Hz) 
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KX29(br.s, IH) 
5(CDCl,> 3-isomer 
2.75 (S,3H) 
725(s,IH) 
$ 7.40-7.42 (m, IH) 
7.35 (dd, IH) 
8.50 (dd f IH) 



to Example 12 

7-(2^Hydroxyethylamino)-5-methyl-3-(2-and 3-thlenylHH-pyrazolof4 t 3-b]pyi1dine (EI2) 



T5 



25 




(£12) 



7-Chtoro-5-methy»-3-(2-and 3*thienylHH-pyrazolo[4 t 3-b]pyridin9 (250mg) and ethanolamine (5ml) In dry 
xylene (5ml) were heated under reflux for I8h. After cooling the solvent was removed under reduced 
30 pressure and the residual oil dissolved in aqueous methanol and adjusted to pH 9 with 10% sodium 
carbonate solution. The solution was extracted into ethyl acetate (3 x 50ml) dried and evaporated to 
dryness to give an orange oil, which was purified by column chromatography (alumina eluted with 10% 
methanol/chioroform) to yield the title compound as a beige solid (80mg), m.p. 194-197° C. 
Ratio of 2-thienyl compound to 3-thienyl compound 6:1. 
as Found M* 274.0888 

CaHaON^S requires 274.0887 
B (CWD) 2-isomer 
2.55 (s, 3H) 
3.45 (t2H, J«5Hz) 
40 3^2(t2H,J=5Hz) 

6.40 (s, IH) 

7.15 (dd, IH, J =3.6, 4.95Hz) 

7.41 (dd, IH.JbI.1, 4.95Hz) 
7.95 (dd, IH.Jal.1, 3.6Hz) 

45 The structure of this major isomer was confirmed by an NOE difference experiment 

5 (CDjOD) 3-isomer 
2.55 (s. 3H) 
3.45(t,2H, J=5Hz) 
so 3.82 (t, 2H, J=5Hz) 
6.40 (s, IH) 

7.50 (dd, IH, J =2.7, 4.95Hz) 
7.79 (dd, IH, J =0.9. 4.95Hz) 
8.22 (dd, IH, J =0.9, 2.7Hz) 



Description 20 \_ . — ^ 
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TO 



Bhyl 3K3HTreflTyKZjjhanylpYrazal-4^OTlno)crotQnatB (D20) 



Me H 



CO-Et^N . , 



Me 



(D20) 



is 



30 



5-M©fliyl^ftro^henylpyrazol0 1 (O^OOg) was cfissolved in a mixture of water (4ml) and methanol 
(6ml) and then adjusted to pH 7 with IQ% sodium carbonate solution. Sodium dithionfte *(Q.52g) was added 
portfonwfse over t hour aid the temperature of the reaction mixture maintained at 0°C. After the addition 
was completed the reaction mixture was left stirring at room temperature for 2 hours. The methanol was 
removed in vacuo and the aqueous slurry extracted into ethyl acetate (3 * 25ml), dried (MgSO«), filtered 
and evaporated to dryness to give a yellow oil. Bhyl acetoacetate (2ml) was added to the oil together wfth I 
drop of cone hydrochloric acid and the oily residue heated under nitrogen on a steam bath for 30 mins and 
gave an oily solid which was ^crystallised from perrtane/ether to give the title compound as a pale yellow 
solid (<X200g), 
S (CDC!,) 

L22(t3H, J*7Hz) 

1.8! (s. 3H) 

2J2I (s, 3H) 

4.IO(q,2H,J*7Hz) 

7.30-7.35 (m, 5H) 

7.40 (s, IH) 

9.70 (s, IH. exchanges with D a O) 



Description 21 

4 1 7*Dlhvdro-7-oxo>3 t 5-dlmethvl-2*phenyipyra20lof4 t 34)1 pyridine (D2I) 




(D21) 



60 



Ethyl 3-(3-methyi-2-phenylpyrHzol^yiamlno)c^n (.200g) was added to boning Dowtherm A (5m0 
under nitrogen. The mixture was heated under reflux for 30 mins and then allowed to cool. Petroleum ether 
(80-80*0) was added to the cooled Dowtherm solution and the required pyrazolopyridone precipitated out 
The title compound (0J20g) was filtered off and washed thoroughly wfth hot petroleum ether. 
S (CDsOD) 
2.30 (s. 3H) 



I.L Rnar and RJ. Hurtock, J. Chem. Soc, 1958, 3259-3263 
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£39(s,3H) 
5.89 (s,IH) 
7Jr>7.40(br.s,5H) 



Description 22 

7-Chloro-3.5-dmetrryl»2-pherM (022) 

CI 



75 




Me 

(D22) 



The pyrazolopyridone (D2I) (O.I2g) in phosphoryl chloride (5ml) was heated at 80-90°C for Ih. The 
reaction mixture was cooled and the phosphoryl chloride removed under reduced pressure. The residue 
was poured onto Ice and adjusted to pH 8-9 with 10% sodium carbonate solution. The mixture was extracted 
with hot ethyl acetate (3 * 5ml) t the combined organic layers dried, filtered and evaporated to dryness to 
give a brown oil which was purified by column chromatography (alumina with ether as eiuant) to give a pale 
yellow solid <0.080g). 
Found M* 257.0728 
CuH ia N,Ci requires 257.0721 



Example 13 



7-(2>HydroxyethylaminoV-3 t 5-dimethyl-2-phenylpyrazolo r4,3-b]pyridino (EI3) 



40 




Me (E13) 



A mixture of ethanolamine (LOml) and 7^loro-3,5-dimethyl-2i3henylpyrazolot4 f 3-b]pyrldine (0.080g) in 
dry xylene (5ml) was heated under reflux for 48h. After cooling, the resulting brown oil soOdlfled. The 
solvent was decanted off and the solid washed several times with xylene. The brown solid was dissolved in 
50 aqueous methanol and the pH adjusted to pH 8-9 with 10% sodium carbonate solution. The resulting solid 
was filtered off. dried and recrystaJlised from chloroform/pentane to give the title compound as a beige solid 
(0.029g). m.p. I59^I°C 
Found M* 282.1482 
C„H„N«0 requires 282.1481 
55 6 (CDCy 

2.55 (s, 3H) 
2.60 (s. 3H) 
3.55 (t,2H, j=7Hz) 
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3.89 (t,2H, J=7Hz) 
6.0I (s, IH) 
7.50 (s. 5H) 



MOUSE CANTHARIDIN SCREEN 

Compounds were tested for topical anti-Inflammatory activity in a carrtharidin mouse ear screen, 
modified from Swingle, Refter and Schwartzmfller [Arch, int Pharmacodyn. 254, 168-I76, 1976]. 
io 25 ug carrtharidin (in 10 ul THF) was applied to both ears. Compound, in the same solvent was applied 
at the same time, to the left ear only. Ears were weighed after 24 hours. Percentage inhibition of the acute 
inflammatory swelling refers to the Increase in weight of left ears (carrtharidin plus compound) compared to 
solvent-treated negative controls, as a proportion of the increase in weight of right ears (carrtharidin alone) 
over similar controls. 

' 16 





Compound No. 


Dose (ug/ear) 


% Inhibition 


20 


2 


500 


86*** 




3 


500 


98*** 




4 


200 


83*** 


25 


5 


500 


90*** 




6 


200 


68** 


30 


7 


500 


39* 




13 


200 


43*** 



36 



* p<0.05 
** p<0.01 

*** p<0.001 (Student's *t'-test) 



MOUSE OXAZOLONE SCREEN 

45 Compounds were tested for topical antiinflammatory activity in a screen using the mouse sensitized to 
oxazolone, by a method modified from that of Dietrich and Hess [Int Arch. Allergy, 38, 246 (1970)]. 

Mice were sensitized with oxazolone (2 mg In 20 ul BOH) on a shaved area of the abdomen. 5 days 
later, the animals received 10 jU THF/MeOH (Id v/v) on the right ear and the test compound in the same 
solvent on the left ear- 1 hour later, the animals were challenged with 100 ug oxazolone in 10 ul acetone on 

so 0300 weights were measured 24 hours later. Percentage inhibition of the inflammatory swelling 

refers to the increase in weight of left ears (oxazolone plus compound in THF/MeOH) compared to 
untreated negative controls, as a proportion of the increase in weight of right ears (oxazolone plus 
THF/MeOH) only over similar controls. 



55 
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Compound No. 


Dose (ug/ear) 


% Inhibition 


1 


200 


22* 


2 


200 


52* 


3 


500 


52** 


6 


200 


31** 



* p<0.05 
** p<0.01 

*** p«0.001 (Student's 't'-test) 



Claims 

20 

I. A compound of the formula (I) or a salt or solvate thereof: 



25 



30 




in which: 

35 Ro is hydrogen or d* alkyl; or together with R, is C M polymethylene; 

R, and R 2 are both hydrogen; 
or 

R, Is hydrogen, d-e alkyl; and R, is CN; CRAY where R» and R, are Independently selected from 
40 hydrogen and d* alkyl and Y is selected from hydrogen, OR, or SR r where Rr is hydrogen, d-«aikyl or C 
24 aikanoyl, and NR.R, where R. and R, are independently hydrogen, d* alkyl, Ca^alkenyl or C*4 alkanoyl 
or together are C^^polymethylene; or COR lo where R„ is OH or d^alkyl. or COR« is a pharmaceutical^ 
acceptable ester or amide, 
or 

45 

R, is hydrogen, Cn alkyl, or phenyl optionally substituted by halogen, CF 3 , d-* alkoxy or d-* alkyl, and R, 

is CN, CRAY or COR» as defined for R* above; 

or 

Ri and R, together form d-d polymethylene optionally substituted by C,-d alkyl; 

so 

R 3 is hydrogen; or d-io alkyl or dwocycloalkyl, either optionally substituted by hydroxy, d* alkoxy, thiol, 
d-4 alkyWilo or NR n R a wherein R„ and R a are independently hydrogen, d* alkyl or d-7 alkanoyl or 
together are Cm polymethylene; C2.10 alkenyl; or phenyl optionally substituted by one or two of halogen, 
CFi, d* alkoxy, d-4 alkyl, hydroxy, nitro, cyano, d-10 acyloxy, NR fl R rt wherein R„ and R« are 
55 Independently selected from hydrogen, Chalky!, or d-7 alkanoyl; or COR« wherein Ru is hydroxy, d* 
alkoxy or NR„R„ wherein R« and R„ are independently selected from hydrogen or d-e alkyl; 
or 

R, is a mono-or fused bi-cycfic heteroaryl group having up to ten atoms in the aromatic ring(s), not more 
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than two of which are selected from nitrogen, oxygen or sulphur, other than those containing basic nitrogen, 
optionally substituted by one or two substituents selected from halogen, CF„ alkoxy, d-* alkyl, 
hydroxy, nitro, cyano, C^o acyloxy, NRnR» wherein R„ and R* are independently selected from hydrogen! 
Ci-e alky*. Cz.7 alkanoyi or C ™ alkylsuJphonyl; or COR» wherein R» is hydroxy, C 1<6 alkoxy or NR» 
wherein, and R„ are independently selected from hydrogen or d« alkyl; 

Ri is hydrogen; or C,^ alkyl, phenyl or benzyl, each of which is optionally substituted in the phenyl ring by 
one or two of halogen, CF* d-^aikoxy or d* alkyl and is attached at nitrogen atom I or 2; and 

R x Is d-e alkyl. halogen, nitro, NR*R„ where R« and R„ are independently hydrogen, d« alkyl or C*. 7 
alkanoyi, nitrile, COOH, CONH* phenyl or benzyl optionally substituted by one or two of halogen, nitro, d< 
alkoxy. hydroxy, d-7 alkanoytoxy, NR„R ti , d-e alkyi, CF* CN; thlenyl, furyl or pyrryl optionally N- 
substftuted by d* alkyl, 

with the proviso that Ro and R» are not both hydrogen when R, is hydrogen and R, and R x are methyl. 

2. A compound according to claim I in which R, is hydrogen; methyl, ethyl, rw iso-propyi, n-, iso -sec- 
or tort-butyl, n-pentyl, (CH^CH, wherein n is 4 to 7, or cyciohexyl, optionally substituted by methyl, ethyl 
and/or hydroxy, methoxy, n -or iso-propoxy,- thiol. methyRhlo or amino optionally substituted by one or two 
methyl or acetyl groups or by C« or d polymethylene; vinyl, prop-l-enyl, prop-2-enyl, l-methylvinyi, buH- 
enyl. but*2-enyl, but-3-enyl, knethylenepropyl, l-methylprop+enyl and l-methylprop-2-enyl in their E and Z 
forms where stereoisomerism exists; or phenyl optionally substituted by one or two chloro, bromo, methoxy, 
ethoxy, n-and Iso-propoxy, methyl, ethyl, n -and Iso-propyi, r>, iso-, sec-and tert-butyi, hydroxy, nitro! 
cyano, acetoxy, propionyloxy, benzyloxy, NR^'R* 1 wherein R n r and R* 1 are independently selected from 
hydrogen, methyl, ethyl, n -and iso-propyi, acetyl, and propionyl; COR* 1 wherein Ro 1 is hydroxy, methoxy, 
ethoxy or NR,, 1 R,, 1 wherein R*' and are independently selected from hydrogen, methyi, n-and Iso- 
propyi. 

3. A compound according to claim 2 in which R, is, 2-methyiallyl, 2-hydroxyethyl, 3-hydroxypropyl, 2- 
dimethyIaminoethyl,3<limethylamlnopropyl, 3-diethylaminopropyl, phenyl and phenyl substituted by one of 
hydroxy, nitro, cyano, carboxy, t-butyl and ethoxycarbonyl in the 3-or 4-posftion. 

4. A compound according to any one of claims I to 3, in which R x is chloro, bromo, methyl, thienyl, 
phenyl optionally substituted with chioro, hydroxy or methoxy; or a group NH-R* where R« is C*z alkanoyi. 

5. A compound according to any one of ciaims I to 4. in which R, is hydrogen and R, is d* alkyl. 

6. A compound according to any one of claims I to 5 In which Ro is hydrogen. 

7. A compound selected from 3-Bromo-7-(2-hydrQxy ethylamlno)-5-me%WH^ 

7-{2-Hydroxyethylaminoh3 t 5-dimethyWH-pyrazolo [4,3*b] pyridine, 

7-(2-Hydroxye%lamino)-5-m 

7-Allylamino-3,5-dimethyl-IH-pyrazolot4,3-b]pyridine, 

7-Allylamino-5-me%h3-ph^^ 

3^4-ChlorophenyIKK2^draxy^ 

7Hsobutylamlno-5-methyi-3-phenyHH-pyrazolo[4,3-b] pyridine, 

7K2-Hydroxye%laminohS-methyl-3-(methoxyphenyI)-IH-pv^ 

7-(2-Hydroxyethylamino)-2.3,^^ 

7-Aminch3-butyrylaminch5-methyhlr^yra20to pyridine hydrochloride, 
7*Aminch3-butyiylamino-5-me^ pyridine, 
7-{2-HydroxyethyIamino)-5-methy{-3-(2-and 3-thienylHHi>yiB»lo[4,3-blpyrid and 

7-(2-Hydroxyethylamino)-3,5-dimethyl-2-phenylpyraM 

8. A process for the preparation of a compound according to any one of claims I to 7 which comprises 
the reaction of a compound of formula (Vi): 
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(VI) 



wherein Q is a leaving group, R/ , R 4 ' , R/ and R x ' are R„ R„ R« and R x or groups or atoms convertible 
thereto, with a compound of formula (VII): 

HNRo'R,' (V10 

is 

wherein R«' and R/ are FU and Rj as defined for formula (I) or groups or atoms convertible thereto, 
to obtain a compound of formula (la) 



25 




(la) 



30 

and then performing one or more of the following steps: 

a) when one or more of RS. R,' ( R*', R/. R/, or Rx' are not R* R lf R* R a> R« or R x respectively, 
converting said one or more substituents to R* R„ R* R 3 , R„ R* or R x , to obtain a compound of formula (I) 

b) when Ro', R/, R,', R,', R»' and R x ' are R* R, R 2 , R„ R< and R Xl converting one or more of R*. R„ 
as R* R* FU and R x to another R« f R,, R„ R„ R* or R* to obtain a compound of formula (I); 

c) forming a salt and/or solvate of the obtained compound of formula (I). 

9. A process according to claim 8, in which the leaving group 0 is halogen. 

10. A pharmaceutical composition comprising a compound according to any one of claims I to 7, and a 
pharmaceutical^ acceptable carrier. 

40 II. A compound according to any one of claims I to 7, or a composition according to dalm 10, for use as 
an active therapeutic substance. 

12. A compound or composition as defined in claim II for use in the treatment of inflammatory or allergic 
conditions. 

13. The use of a compound according to any one of claims I to 7, in the manufacture of a medicament 
45 for the treatment of inflammatory or allergic conditions. 
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Claims for the following Contracting State : ES 
• I A process for the preparation of a compound of formula (I) or a salt or solvate thereof: 



(I) 




In which: 

Rc Is hydrogen or C im alkyl, or together with R, is C^ poiymethylene; 

R, and R a are both hydrogen; 
or 

R, is hydrogen, dm alkyl, and R, is CN; CRAY where R, and R, are independently selected from 
hydrogen and d* alkyl and Y is selected from hydrogen, OR, or SR,.where R, is hydrogen, d^alkyl or C* 
* alkanoyl, and NRA where R, and R, are independently hydrogen. d-4 alkyl, Cz^alkenyl or C^ alkanoyl 
or together are C^polymethylene; or COR, 0 where R w is OH or C,-*alkyl. or COR tt is a pharmaceutical 
acceptable ester or amide, 



or 



FU Is hydrogen, dm alkyl, or phenyl optionally substituted by halogen, CF* d^alkoxy or d-ialkyl- and R, is 

CN, CRAY or COR* as defined for R, above, 

or 

R, and R, together form CrC. poiymethylene optionally substituted by C,-C« alkyl; 

R, is hydrogen; or d-io alkyl or Cwocycloalkyl, either optionally substituted by hydroxy, d-4 alkoxy, thiol, 
d-* alkylthio or NR„R 0 wherein R„ and R« are independently hydrogen, dm alkyl or d-r alkanoyl or 
together are dm poiymethylene; d-to alkenyl; or phenyl optionally substituted by one or two of halogen, 
CF a , d-4 alkoxy, C „ alkyl, hydroxy, nitro, cyano, d-io acyioxy, NR a R rt wherein R„ and R tt are 
independently selected from hydrogen, dmaikyl, or d* alkanoyl; or C0R o wherein R* is hydroxy, dm 
alkoxy or NR ti R ff wherein R„ and R t7 are independently selected from hydrogen or dm alkyl; 
or 

R, is a mono** fused bl-cyclic heteroaryl group having up to ten atoms in the aromatic ring(s), not more 
than two of which are selected from nitrogen, oxygen or sulphur, other than those containing basic nitrogen 
optionally substituted by one or two substftuents selected from halogen, CF* d* alkoxy, d-* alkyl' 
hydroxy, nitro, cyano, d-io acyioxy, NRJU. wherein Ft and R* are independently selected from hydrogen' 
dm alkyl, d* alkanoyl or C alkylsulphonyl; or COR» wherein R* is hydroxy. C t « alkoxy or NR* rJ 
wherein R» and R» are independently selected from hydrogen or dm alkyl; 

R* is hydrogen; or dm alkyl, phenyl or benzyl, each of which is optionally substituted in the phenyl ring by 
one or two of halogen, CF* dm alkoxy or dm alkyl and is attached at nitrogen atom I or 2; and 

Rx is dm alkyl, halogen, nitro, NRnR* where R« and R„ are independently hydrogen, dm alkyl or C* 7 
alkanoyl, nitrfle, COOH. CONH,; phenyl or benzyl optionally substituted by one or two of halogen nitro d« 
alkoxy, hydroxy, d-?alkanoyloxy, NR„R t ,, dm alkyl, CF„ CN; thienyl, furyl or pyrryl optionally N-^ubstituted 
by C^ alkyl, 

with the proviso that R, and R, are not both hydrogen when R, is hydrogen and R* and R* are methyl which 
comprises the reaction of a compound of formula (VI): 
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(VI) 



wherein Q is a leaving group, R/, R,', R/ and Fy R )f R* R* and R x or groups or atoms convertible thereto, 
with a compound of formula (VII): 

HNRo'R/ (VII) 

wherein Ro' and R/ are Ro and R, as defined for formula (I) or groups or atoms convertible thereto, 
to obtain a compound of formula (la) 



zs 




(la) 



and then performing one or more of the following steps: 

a) when one or more of R*', R/ t R,\ R,'. IV or R x ' are not R* R„ R», R„ R* or R x respectively, 
converting said one or more substituents to Ro, R,. R* R» R* R4 or R* to obtain a compound of formula (I) 

b) when R„', R,' t R,', R,', RS and R x ' are Ro, R„ R„ R* R« and Rx. converting one or more of Ro. R„ 
35 Rx, R* R4 and R x to another Ro, R„ R* R a , Ro or R*. to obtain a compound of formula (I); 

c) forming a salt and/or solvate of the obtained compound of formula (I). 

2. A process according to claim I in which R, is hydrogen; methyl, ethyl, n-or iso-propyl, n-, iso-sec -or 
tert-butyl, n-pentyl, (CH,) n CH, wherein n is 4 to 7, or cyclohexyl, optionally"substftuted by "methyl, ethyl 
and/or hydroxy, methoxy, n-or iso-propoxy, thiol, methylthio or amino optionally substituted by one or two 

40 methyl or acetyl groups or" by C 4 or C, pofymethylene; vinyi. prop-f-enyl, prop-2-enyl, l-methylvinyl, buH- 
enyl, but-2-enyl, but-3-enyl, l-methylenepropyl. l-methylprop4*enyl and knethylprop-2-enyl in their E and Z 
forms where stereoisomerism exists; or phenyl optionally substituted by one or two chloro, bromo, methoxy, 
ethoxy, rj-and Iso-propoxy, methyl, ethyl, n-and iso-propyl, n-, iso% sec -and tert-butyl, hydroxy, nftro, 
cyano, acetoxy, propionyloxy, benzyloxy, NFWR,/ wherein Rn 1 and R,* 1 are independency selected from 

45 hydrogen, methyl, ethyl, n-and iso-propyl, acetyl, and proplonyl: COR* 1 wherein R,, 1 is hydroxy, methoxy, 
ethoxy or NR» R* 1 wherein R* 1 and R* 1 are Independently selected from hydrogen, methyl, n-and iso- 
propyl. 

3. A process according to dalm 2 in wnich R, Is, 2-methyiallyl. 2-hydroxyethyl, 3-hydroxypropyl, 2- 
dimethylaminoethyl, 3-dimethylaminopropyl, 3-diethylaminopropyl, phenyl and phenyl substituted by one of 

so hydroxy, nitro, cyano, carboxy, t-butyl and ethoxycarbonyl in the 3-or 4-position. 

4. A process according to any one of claims I to 3, in which R x is chloro. bromo, methyl, thienyl. phenyl 
optionally substituted with chloro, hydroxy or methoxy; or a group NH-R* wnere R* is C2.7 alkanoyl. 

5. A process according to any one of claims I to 4, in which R, is hydrogen and Ra is alkyl. 

6. A process according to any one of claims I to 5 In wnich R„ is hydrogen. 

66 7. A process according to claim I in which the compound of formula (I) is selected from 3-Bromo-7-(2- 
hydroxyethylamlno)-5-methyHH^yrazolo[4,3-b]pyridine, 

7-(2-Hydroxyethylamino)-3,5-dimethyl-IH-pyra20lo [4,3-b] pyridine, 
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7K24tydroxyethyl^^ 

7^lylamino^3^m©thyWH-pyra20lo[4 t 3-b] pyridine, 

s 

7^ylamino-5^e%i-3i)henyHH-pyrazoIo [4,3-b]pyrldIne, 
3K4^hlorophenyI>^2-hydroxy^ 
to 7Msobuty!amino-5^ethyl-3^heny!WH-pyra2olot4,3-b] pyridine, 
7^2-Hydroxyethylamto 

7^2-Hydroxye%lamino>-2 f 3,5-lrlmethylpyra2o!o [4,3-b]-pyridine, 

1S 

7-Amino^butyiyiamino^ethyWHi>yra20lo [4,3-bJ pyridine hydrochloride, 
7-Aminch3-butyrylamino-5-methyWH-pyrazolo[4,3-b] pyridine, 
20 7-{2-Hydroxyethylaminoh5-methyl-3-(2-and S-thienyl^lH-pyrazolo^a-blpyridine. and 

7K2*Hydraxyethylamino^^ 

a A process according to any one of claims I to 7, in which the reaction between a compound of 
formula (VI) and formula (VII) is caiTied out under nucleophilic aromatic displacement conditions, at elevated 
2s temperature using excess of reagent as solvent or in an inert solvent 

9. A process according to claim 3 in which the inert solvent is toluene, ethanol, dhnethylfbrmamide 
dimethylsulphoxide, dioxan or water. 

10. The 'use of a compound of formula (I) as defined in any one of claims I to 7 in the manufacture of a 
medicament for the treatment of inflammatory or allergic conditions. 
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